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Kcply to Office Action of November 03 2006 Al,v - 1>kt No: 

UCF-374 

REMARKS/ ARGUMENTS 

Favorable consideration of this application is respectfully requested. Applicant has 
amended the independent claims 1. 21, and 2S and added a new elaim 31. Dependent claims 7 and 
22 are cancelled because they are now incorporated in the relevant independent claims. Claims 
29-30 are cancelled because new Claim 3 1 provides a better statement of the invention. Claims 8- 
20 arc cancelled because of a restriction requirement. Claims 1-3, 21, 23-28 and new claim 31 are 
now pending. No new matter has been entered. Favorable reconsideration is earnestly solicited in 
view of the following remarks. 

Support for the amendments to claim 1, in the sequence of cnlry, is found in the 
specification, as follows: Beginning with support for "pure and free of foreign oxides" on page 4, 
lines 1-3. Support for the following amendments to Claim 1 is found on page 5, lines 6-7 and 9, 
page 15, lines ,2-14; original Claim 8, page 7, lines 7-23, page 8, lines 1 - ^paragraph bridging 
pages 6 and 7, pae 9, lines 17-18 page 1 1, lines, 17-20, Figures 6a, 6b, page 15. lines 14-17. 

Support for new claim 3 1 is found in the original claims 29-30 and in the specification on 
page 7 lines 16-20, and page 8, lines 12-21. 

In paragraphs 1 , 2 and 3 on page 2, under the heading "Claim Rejections - 35 USC § 
102" of the Office Action of November 03, 2006, the Examiner rejects Claims 1-2, 4-5, 25-27, 29- 
30 under 35 U.S.C. 102(b) as being anticipated by Atita (U.S.Patent 5,472,795). 

The Examiner argues, in paragraph 3 of the Office Action, that "Atita teaches a 
nanolaminate of zirconium oxide containing a thin layer of polycrystalline metastable tetragonal 
zirconia deposited on a support (substrate). . .« The Examiner also points out that Alto's particle 
sizes are less than 1 3 nm and inherently spherical, «... regardless of their production method". 
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Applicant take, option .0 the F.xanW, unsupported assertion lha t Atita's pmMcs m 
"inherently spherica!" and finds significant differences in Appucanfs amended claims and the 
teachings of Atfta, 

Hrst, Atha does not tcach or suggest a process for making zireonia particles of any size or 
shape. Second*, Atita teaches the use ofy,^^^^ tQ laminate zirCon5a j(1 Iaycr 
Torn, on a substrate. In contrast, Applicant claims the sol-gel svnt hesis of unsupported (no 
substrate) zireonia powders having aggregation and loose agglomeration properties responsible for 
high-temperature metastab.e tetragonal phase stability of monodispersed, spherical zireonia 
particles approximately 10 to approximately 600 nm in diameter. Third, Applicant teaches the 
use of an organic polymer stabilizer during the sol-gel preparation of zireonia powders; in 
contrast, Atita does not use organic polymers during vacuum sputter deposition, which is an 
application process for zireonia laminates, not a synthesis technique. 

m paragraph 4, page 2 of the Office Action of November 03, 2006, the Examiner argues 
that "Atita further teaches that the zireonia can be 100*/, tetragonal zireonia substantially free of 
stabilizing dopant (oxides). . - and "regarding claims 29-30, the monod, P cr S ed particles are 
interpreted to have constituted a powder pre-lamination." Again, Applicant argues that the Atita 
reference only describes a type of zireonia particle that can be used in a 

process for laminating surfaces; this teaching does not begin to suggest Applicant's novel process 
for preparing unique zireonia particles using sol-gel synthesis of unsupported (no substrate) 
zireonia particles having aggregation and agglomeration properties responsible for high- 
temperature metastable tetragonal phase stability of monodispersed, spherical zireonia particles 
approximately 10 to approximately 600 nm in diameter. Applicant's zireonia particles aggregate 
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and agglomerate to Torn, stabilized high temperature mctastable tetragonal phase particles that do 
not shifl to the inonoclinic phase. 

Applicant's invention teaches how to prepare zireonia particles larger than 6nm that have 
aggregation and loose agglomeration properties that suppress volume increase associated with the 
tetmgonal-to-monoclinic phase transformation of zireonia particles. Altai docs not teach how to 
avoid the phase shift as shown in claim 3 of U.S. Patent 5,472,795 where Atita claims that the 
zireonia layer consists of mix«lm^^ 

Prior to Applicant's synthesis using a sol-gel technique, it was not known U iat xirconia 
particles larger than <um could be stabili^d in the 100% tetragonal phase. 'n ius , it is 
understandable that Atita claims a zireonia layer having a ina>djn^^ ^ 
consists of a mctastablc tetragonal phase substantially free of a monoclinic phase. See Claims 2 
and 4 (U.S. Patent 5,472,795). 

As stated in GimUMmulicjUnt^^ 185 USpQ g3 ^ Q „ ^ 

1974), "ft]herc is no anticipation under 35 U.S.C. 102 where no single prior art discloses all 
elements of claims." 

Applicant's amendments to the Claims clearly distinguish the present invention from Atita 
'795; accordingly, Applicant respectfully request the withdrawal of the rejection of Claims 1-2, 
and 25-27, under 35 U.S.C. 1 02(b) as being anticipated by Atita (U.S.Patcot 5,472,795). The 
rejections of Claims 4-5 and 29-30 are now moot, as these Claims have been canceled. 

Referring now to the Examiner's rejections on pages 3-4, under the heading "Claims 
Rejections - 35 USC § .03*, of the Office Action of November 03, 2006, Applicant has amended 
the claims to clearly identify and claim the inventive features of Applicant's invention and thereby 



Page 7 of 16 

PAGE 8/17 * RCVD AT 112512007 1:47:01 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-2!13 ' DNIS:2738300 ' CSID:321 633 9322 ' DURATION (mm-ss):05-02 



JAN-25-2007 THU 03:11 PM BRIAN S STE I NBERGER PA FAX NO. 321 633 9322 



P. 09 



ApplN'o,: 10/655,986 

Keply to Office Aciion of November 03 2006 A,,y - Dk| - No: 

UCF-374 

distinguish iho present invention from each of the references, or combination of references, ciled 
by the Examiner. 

No cited reference, individually, or in combination with other references, leaches or 
suggests the sol-gel synthesis of unsupported (no substrate) zirconia particles having aggregation 
and loose agglomeration properties responsible for high-temperature mclastable tetragonal phase 
stability of monodispersed, spherical zirconia particles approximately 1 0 to approximately 600 nm 
in diameter. The ,irconia particles prepared by the sol-gel technique are pure and free of foreign 
oxides, exhibit mctastable tetragonal crystal structure at room temperature and are suitable for 
forming durable coalings on metallic and ceramic substrates. 

Applicant now addresses each rejection in the numerical sequence of each paragraph in the 
Office Action. 

In paragraph 6 on page 3, of the Office Action of November 03, 2006, Claims 1 -2, 3, 4-5, 
6, 25-27, 28, 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atita (U.S. 
5,472,795) in view of Montino (U.S. 5,002,909). The Ifxaminer argues in paragraph 7 that Atita 
teaches a nominate of zirconium oxide containing a thin layer of polycrystalline melastable 
tetragonal zirconia deposited on a support. The Examiner further argues that the crystalline 
particles of Atita are "...preferably less lhan 13 nm." 

Claims 1-2, 3, 4-5, 6, 25-27 arc now amended and/or dependent on an amended Claim to 
distinguish Applicant's invention from Atita. As argued above, Atita teaches vacuum spuHer 
dmmon to laminate zinnia in layer form on a substrate. In contrast, Applicant claims the sol- 
gel synthesis of unsupported (no substrate) zirconia particles. There is no suggestion or teaching 
in Atita mat the room temperature sol-gel synthesis of monodispersed spherical zireonia (Zr0 2 ) 
parlieles would have aggregation and loose agglomeration properties that suppress volume 
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increase associated wiO, the «c lraE „„aM„- mon oc ltai c phase , ra nsf„ imali „ n for 

-enable , etra80nal pbase 5Ulbl|ily rf pm . c|os wroxi . maKly (0 to apprcximaK|y C()() 

nrn in diameter. 

Prior to Applicant's invention, there was a critical size of approximately 6 nm required for 
the stabilization of zireonia particles in a substantially 100% tetragonal phase. Applicant has 
stabilised both nano and large sized zireonia particles by using the soLgcl synthesis technique. 
Atita does not teach the synthesis of zireonia particles of any size or .shape, but uses particles of 
approximately 6nm in size that are known to be approximately 1 00% stable in the tetragonal phase 
in a lamination process. 

Further, the Examiner argues in paragraph 8, that ''Montino (U.S. 5,002,909) leaches 
spherical particles ofmixed oxides of alumina and zireonia, stabilized at room temperature in a 
crystalline tetragonal phase. ... consisting essentially ofnon^n^ted particles in a particle 
sixc from 0.1 to I micrometer." (Underlining added 'for emphasis.) 

Applieant respectfully points out the following differences between Montino'* teachings 
and Applicant's invention. First, Montino forms ntixM^ofalurnina and m 
contra, Applicant forms ord^d^^ojnunt. Sccond> Uo ^ m ^ fl 
technique" not a so.- e el technique as required by Applicant. Third, the precipitation technique of 
Montino uses an mmm solvent, in contrast to Applicant's use oianoreanic (alcohol) solvent in 
the sol-gel process. Fourth, Montino's precipitation technique uses prccursors , such 

as nitrates, chlorides and sulphates; in contrast, Applicant uses analko^e precursor (such as, 
zirconium (FV) n-propoxide). Fifth, Montino uses potveledrol^ W,w ^,, f ^ 

di«nb« lM j^ in contrasU App|icant uses ^^^^^ 

--man^UUh*^ A pm of ord . nary . n ^ ^ 
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that the five differences in the chemical processes set forth above will result in ptoducls of 
different properties and performance characteristics. 

Accordingly, Applicant's zirconia particles have aggregation and loose agglomeration 
properties that suppress volume increase associated with the tetragonal-to-monoclinic phase 
transforation for high-temperature metastable tetragonal phase stability of monodispcrsed, 
spherical zireonia particles approximately 10 to approximately 600 nm in diameter; in contrast, 
MonUno has mixed oxides of alumina and zirconia that are "...spherical, subraicronic, npn, 
aggl omerated particles." See claim 7, column 16, lines 58-59 (U.S. 5,002,909). 

Applicant's zirconia particles, prepared by a sol-gel technique, arc also pure and free of 
foreign oxides and exhibit metastable tetragonal crystal structure at room temperature. Whereas, 
Month* requires the use of aluminum oxide and forms mixed oxides of aluminum and zirconia 
wherein "...zirconia ... [is] stabilized in the tetragonal phase at room temperature, after having 
subjected said amorphous mixed oxides to thermal treatment for converting zirconia into the 
tetragonal phase." See Claim 7, col. 16, lines 64-48. Montino uses thermal treatment to convert 
zirconia into the tetragonal phase. Montino provides no suggestion or teaching that zirconia 
pride, could be synthesized using a sol-gel technique and exhibit the aggregation and loose 
agglomeration properties that result in a stable tetragonal crystal structure. 

Thus, Applicant finds the combination of the teachings of Atita in view of Montino to be 
without merit as a basis for rejecting Applicant's claims. Atita teaches va cuum sj Mtermg 
dmosiihm of zirconia particles to form laminates and Montino teaches a precipitation technique 
for forming mixed oxides of aluminum and zirconium. The combined teachings provide no 
incentive for preparing the novel zirconia particles of Applicant's that are approximately 10 to 
approximately 600 nm and pure and free of foreign oxides. 
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Responding now to specific rejections in paragraphs 9-14, Applicant finds that the 
Examiner's arguments in paragraph 9 are no longer applicable in view of the amendments made to 
Claim 1 where the novel product is characterized in greaier detail and is thus dislinguished from 
Atita's reaching that "zirconia can be 1 00% tetragonal, substantially free of stabilizing dopant 
(oxides)" because the teaching in Atita is dircCed to zirconia particles of approximately 6 nm; in 
contrast Applicant's particles are from 10 to 600 nm and are formed by a sol-gel technique that 
causes the par(icles to have aggregation and loose agglomeration properties that exhibit a stable 
100% tetragonal crystal structure. 

In paragraph 1 0, Claims 29-30 arc rejected because the "monodispcrsed particles are 
interpreted to have constituted a powder pre-lamination." Claims 29-30 have been canceled; 
tlicrefore, this rejection is now moot. 

In paragraph 1 1 , the Examiner argues that * . .the process by which a product is obtained is 
not indicative of the patentability of a claim to the producl wherein the product is otherwise 
taught." Applicant respectfully disagrees. The product herein was not known prior to Applicant's 
invention. Applicant has pointed out in detailed arguments above that all zirconia particles are not 
created equally. Prior to Applicant's invention, it was not known that nano and large size zirconia 
particles could be formed by a sol-gel technique and would not shift from the metastable 
tetragonal phase to the monoclinic phase, but retain a commercially preferred, substantially 1 00% 
tetragonal crystalline structure. 

In paragraph 12, the Examiner argues that Claims 3 and 28 have particle sizes in the 500- 
600nm range which is within the range of particle sizes taught by Montino. Applicant's amended 
claims have pointed out a distinction between the zirconia particles of Applicant and the mixed 
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om Particles of Montino. Thus, the comparison of particle, of the same or overlapping Is 
deemed improper, as ifcomparing apples and oranges of the same size. 

In paragraph 13, the Examiner argues that «[i]t wou]d hayc ^ {q ^ ^ 

ordinary skill in the art to substitute the spherical zireonia particles of Montino for the particles of 
Alii, because both have tetragonal phases, are monodispcrscd," etc. In view of Applicant's 
amended claims the Examiner's argument is untenable. Montino has mixed oxide spherical 
particles and Atita has 6nm zireonia partieles that have a tetragonal phase, as known in the art. 

In paragraph 14, Examiner further argues that "...it would have been obvious to one of 
ordinary skill i„ the art at the time of the invention to use the method of Montino (a non sol-gel 
technique) to make the zireonia particles of Atita in other to obtain a spherical particle." Again, 
Applicant finds this argument untenable because Montino's precipitation process gives a very 
different product- am*4*A. while the use of the sol-gel process of Applicant provides the 
novel zireonia particles larger than 6nm that retain the tetragonal crystalline structure and do not 
•shift to the monoclinic phase. Differences in the processes and products have been set out above 
and claims have been amended accordingly. 

With regard to the Examiner's arguments in paragraphs 1 3 and 1 4, the combination of 
Atita in view of Montino is impermissible under well established ease law, to defeat the 
patentability of the invention being examined. In InreMuM, 47 USPQ 2d 1453, at 1457-1458 
(Fed. Cir. 1998), the Court said « W o prevent the use ofhindsight based on the invention to defeat 
patentability of the invention, this court retires the examiner to .how a motivation to combine 
the references that create the case of obviousness. In other words, the examiner must show 
reasons that the skilled artisan, confronted with the same problems as the inventor and with no 
knowledge of the claimed invention, would select the elements from the cited prior art references 



Page 12 of 16 

PAGE 13/17 ' RCVD AT 1/2512007 1:47:01 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-2/1 3 * DNIS:2738300 * CSID:321 633 9322 * DURATION (mm-ss):05-02 



JAN-25-2007 THU 03:13 PM BRIAN S STEINBERGER PA FAX NO. 321 633 9322 P. 14 

AppI No.; IQ/655SS6 

Keply to Office Action of November 03, 2006 Atl >'* No: 

UCF-374 

has been shown absent Applicant's invention. 

In view of the above, Applicant respectfully request, the withdrawal of th, rejection of 
Claims 1-2, 3, 4-5, 6, 25-27 under 35 U.S.C. 103(a) as being unpatentable over Atita (U.S. Pat. 
5,472,795) in view of Montino (U.S. Patent 5,002,909). The rejection of Claims 4-6, which are 
now canceled, is considered moot and it is respectfully requested that the rejection be withdrawn. 

Referring now to paragraphs .5 - 19, on page 5 of the Olllce Action of November 03, 
2006, C.aims2,,23,24and 25-27 are rejected under 35 U.S.C. , 03(a) as being unpatentable over 
Atita (U.S. 5,472,795) in view of Montino (U.S. 5,002,909) further in view of Allen (U.S. 
6,652,987). 

The Examiner argue, in paragraph 16, that Atita in view of Montino are silent as to the 
presence of a metal substrate; however, Atita does teach that the substrate can be virtually any 
desired material that can be provided with a tough coating. Allen teaches .hat it is Known to use 
tetragonal zirconium oxide thermal barrier coatings on metals (paragraph 17 of the Office Action). 
There is no suggestion or teaching that novel zirconia (Zr0 2 ) particles prepared by a sol-gel 
process that arc^W^^ bc ^ ^ ^ ^ 

used for coaling a metal substrate. 

Further distinctions between Allen's patent and Applicant's invention are the teachings 
with regard to stabilizing the tetragonal (ZrC,) particles. Allen SJmm at column,, lines 30-33 
states: "Yttrium, magnesium, calcium and/or other suitable oxide is typically added to the 
zirconium oxide to stabilize the tetragonal and/or cubic crystal structure required for coating 
durability." This teaches away from Applicant's invention, it was not known, nor envision! that 
spherical (Zr0 2 ) particles, larger than 6nm, could be prepared by a sol-gel process^^J^ 
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associated wi,h *. tetragonaMo-monochnic phase t^roHnation forhigh-lempcratore ntetastabic 
tetragonal phase stabiiitv; the* zirconia particies «, aJso suilable for foming ^ 

In comm.,,, Allen use., and teaches (Zr0 2 ) particles stabilized with other oxides fo, coating 
durability. 

In paragraph 18, the Examiner argues that claim 24 "would have been obvious to have the 
particle size between 500-600 ,u» since Monti™, teaches an overlapping range of mMcs . 
Applicant tespeethtHv disagrees. All airconia particles a™ no, ,he same and do not perform the 
same as has been pointed ou, ahove. Applicant's eiaims have been amended to iuchrdc the novel 
features of the zirconia particles, 

In paragraph 19, the Examiner argues that » W t would have been obvious to one of ordinary 
skill in the art at the time of the invention to put the coating of Atita on a meta, substrate because 
•he substrate ean be virtually any desired materia, ...» Applicant agrees that tetragonal ionium 
oxide thennaJ barrier coating, for meta. substrates are known; however, the novel xirconia 
particles taught and claimed by Applicant were not known to exist and thus, were not obvious to 
one of ordinary skill in the art. Applicant's amended claims include the novel features of 
Applicant's zirconia particles. 

The Examiner has essentially used Applicant's invention as the basis for citing and 
combining three references to reject Applicant's invention under U.S.C. 103(a). As stated in ln m 
mzs/au, 147 US1>Q 391 (CCPA 1965), when ejections are made under 35 U.S.C. 103, the 
queaion is "... whether subject maUer as a whole wou.d have been obvious to one of ordinary 
-skill in the art following teachings of prior art at time invention was made; it is impermissible 
within the framework of Section ,03 to choose from any one reference only so much of it as will 
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support . given position, to exclusion of other parts neeessary to full appreciation of what ,hc 
reference fairly suggests to one of ordinary skill in the art" 

The subject matter of Applicant's invention as a whole is not taught or suggested by Atita 
in view of Montino, further in view of Allen. Neither reference individual or in combination 
teaches or suggests xirconia (ZrC,) particles, approximately 10 to approximately 600 nm in 
diameter, prepared by a sol-gel technique, m^MM^iim^^ with aggregation and 
loose agglomeration properties that suppress volume increase associated with the tetragonal-to- 
-onoclinic phase transformation for high-temperature metastable tetragonal phase stability 
thereof. The metastable tetragonal crystal structure at room temperature makes the rfrconia 
particles of this invention suitable for durable coatings on metallic and ceramic substrates. 

In view of the amendments to independent claims and arguments presented above, 
Applicant respectfully requests the withdrawal of the rejection of Claims 21, 23, 24 and 25-27 
under 35 U.S.C. 103(a) a s being unpatentable over Atita (U.S. 5,472,795) in view of Montino 
(U.S. 5,002,909) further in view of Allen (U.S. 6,652,987). 

Applicant ackuowledges paragraph 20 of the Office Action of November 3, 2006 in which 
the Examiner withdraws the obvious rejection of Lcushake (U.S. 6,168,833) in view of Allen. 

If allowable subject matter i s found by the Examiner, Applicant's respectfully request .he 
rejoinder of Claims 8 - 20 that are directed to the process used for making the novel ,irconia 
particles of the present invention. Claims 8 _ 20 can be added as dependent claims on the 
currently amended claims that now include the process for making the novel product. 

The application and claims are believed to be in condition for allowance in their amended 
form; allowance of Claims 1-3, 21, 23-28 and 31 is respectfully requested. If the Examiner 
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believes tf, al m interview wouki be helpful, the Examiner is reouestej to comae, „ K momcy „ 
the below listed number. 

Respectfully submitted, 



Brian S. Stcinbcrger 
Registration No, 36,423 
101 Brevard Avenue 



Date 



f/jr-S -7 CoCOa ' Florida 32 ^22 

/ya V Telephone: (321) 633-5080 
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